Attention is called in this paper to some of the properties and uses of a substance which we are not accustomed to include in the list of therapeutic agents. Such a consideration of it is an idea of the last few years only and is the result of a propaganda carried on by a London physician connected with the Central Nose and Throat Hospital of that city, Mr. William Stuart-Low. His researches in this direction have been so complete, his clinical experience so extensive and the tone of his conclusions so temperate that we ought, it seem to me, to take up the matter and see whether we have overlooked in this familiar substance an agent of therapeutic value. A study of the question 'must necessarily re~traverse most of the road followed out so carefully by the authority named.
The physiologist defines a proximate principle as one occurring in the body under its own form, not one into which the body may be ultimately resolved in the laboratory. The three great classes are carbo-hydrates, fats and proteids. These latter contain carbon, hydrogen, nitrogen, oxygen and sometimes sulphur. They are known to occur only in or as derived from living bodies. A subdivision of these is called colloids. These are albuminous derivations. In this class belongs mucin which may occur in the body either in its form or potentially in its forerunner, mucinogen. Mucin occurs under two conditions; first, as a cement substance between all kinds of· cells, tissue mudn; second, on all mucous membranes, in mucous 52.31 7.22 11.84 28.63 glands and in many epithelial and goblet cells. It exists therefore in the connective and more particularly in the embryonal tissues. It is said to form the chief constituent of the bodies of some invertebrates and is found in large amount in the bile. It is soluble in water and weak alkalies, is precipitated by alcohol, weak acids and acetic acid. It is not precipitated by heat. On boiling with dilute mineral acids it yields a substance which reduces Fehling's solution. It is probably in its origin the result of the differentiation of the protoplasm of certain animal cells. It is very difficult to give a compact formula of this class of compounds. One analysis of mucus from the human sub-maxillary gland gave the following results:
Carbon . .Hydrogen . Nitrogen . Oxygen .
100.00 Primary analysis of mucin yields a proteid and a carbohydrate which is often referred to as "animal gum." There are probably several members of the mucin class. The function of mucin is to protect the delicate membranes on which mucus is poured out, not only against desiccation and from the injurious contact of foreign bodies but also under certain conditions from the effects of acid secretions held in confinement as in the stomach and bladder. While the former function is obvious everywhere in the body, it is on the mucosa of the upper air and food tracts that it is from the possibility of direct inspection most evident. Low's researches show that mucin has a retarding effect on bacterial growth, that sterile solutions containing it remain sterile for a long time on exposure to the air and tlmt bacteria cease to grow in culture media when mixed with mucin.
May I briefly digress to state that this latter fact throws incidentally some light upon the earlier statements made by some authors concerning the bactericidal power of nasal mucus. A new chapter was opened in this discussion when Wurtz and Leromyez declared some ten years ago that mucus possessed this power very definitely in the case of the bacillus of anthrax and definitely in case of nearly all other pathogenic micro-organisms.
From their experiments they conClUded first that air passing through the nose reached the lungs in an almost sterile state and second, that the interior of the nose was not a veritable nest of microbes as had always been supposed but that the nasal channels were cavities relatively aseptic in which most of the inhaled germs perished. The stage of increased secretion in an acute coryza they regarded as an illustration of an aroused mucous membrane, striving to increase quantitatively its means of defense against bacterial invasion, viz, the secretion of an increased amount of bactericidal mucus. If this first attack on the enemy was successful, the disease stopped. If it did not and the invasion went on, the pituitary membrane called to its aid a second line of defense, viz, an increase of the diapedesis normally occurring on its surface, an increased leucocytosis. Mucus was succeeded by muco-pus and the phagocytic action of certain of the cells was brought into play. But as Thomson reminded us in 1900, no one was able to confirm the results of the authors named except one of their pupils Piaget, against the accuracy of whose work numerous well-sustained charges were brought. Thoms~n and Hewlett deny that nasal mucus is bactericidal, granting however that it either simply inhibits growth or at least does not favor it. It does not seem that whatever restrictive effect on bacterial growth nasal mucus may have is due to mucin alone.
Piaget was never able ·to observe in test tubes the absorption of carmine grains or of bacteria by the leucocytes of nasal mucus but if he made the mixture while the mucus was still in the nose he was able to satisfy himself that the cells exerted their phagocytic action on the pneumo-coccus, the pneumo-bacillus and the Klebs-Loeffler bacillus. Thomson aptly remarks that "nature seldom limits herself to one line of defense and it would be hard to say whether the first 'fighting line' is given to the movement of the ciliated epithelium, the inhibitory action of the mucus or the phagocytosis of the leucocyteso". Finally it may be recalled that the flora of the nose vary greatly with locality; i.n the vestibule, bacteria fairly swarm but in the deeper recesses of the nasal chambers they are very scanty. Viollet found that in eighty per cent of his observations, the mucus from the interior of the nose was sterile.
What becomes of the nasal mucus under normal conditions? Low calls attention to the presence of but few muciparcus glands in the olfactory portion of the nose but their great abundance in the respiratory. He also states that as defining the direction of the flow and the ultimate destiny of all mucous discharges in the normal nose, is the slanting position of the turbinated bones and the meatus. The tendency of the discharge is to pass downward and backward into the pharynx. The more watery discharges from the upper regions and accessory cavities tend to mildly flush the more viscid secretions down on into the pharynx.
When artificially applied to the nose and pharnyx, mucin solutions have a soothing and emollient action, moisten the surface and soften incrustations, readily facilitating their removal and preventing their re-formation. They obviate fetor which is one of the best points in their favor. By their hygroscopic action which is about one fourth as great as that of glycerine, they tend to restore the function of smell and favor the filtering and warming functions. If the amount normally present is lessened by disease there is desiccation and abeyance of function. A dry mucosa cannot functionate. Combined with an alkali the solutions neutralize the acid often found in atrophic rhinitis. They undoubtedly have an influence in retarding the epithelial metaplasia which is regarded by some as the underlying factor in this affection.
The source of mucin for therapeutic use is from the membranes of the calf and pig. As supplied in commerce, it comes in the form of tablets. As far as is known to the writer only one of the English firms has supplied the product. Acting on the suggestion of Mr. Low, it has put up the remedy in. two forms. One is the "tabloid" containing five grains each of mucin and bi-carbonate of soda. This looks and tastes not unlike the familiar pepsin tablet except that it is a little darker in color. It is used primarily for internal administration and as a trochee for the pharynx. The soda is added because mucin wherever found in the body is always combined with an alkali.
The second preparation is the "soloid", composed of four and a half grains each of the mucin and the bi-carbonate and one grain of menthol. One of these may be dissolved in half an ounce each of sterile water and sterile lime water, the solution to be used in any of the familiar nasal irrigation apparatus. The solution thus made is somewhat mucilaginous containing coarse particles in suspension. If used in a spray tube, some warm water should be thrown through the latter once daily so as to prevent clogging. In my own experience I have not been able to verify all the statements made with reference to the keeping of mucin solutions uncontaminated for in the damp heat of New York summers the frequent corking and uncorking of the bottle during the clinical hour has led in the course of a few days to contamination. The menthol in the "soloid" undoubtedly acts as an antiseptic. This I found by experimenting with various substances before the preparation with menthol came into my hands. The best results as to preserving the solutions were obtained from adding thymol in the proportion of about half a grain to the ounce. This seened to meet every requirement and the solutions kept well during the hottest weather.
It is better however to make fresh solutions every two or three days. Mr. Low advises the tying up of a soloid in a piece of thin muslin, soaking the whole in sterile warm water for an hour or more and then squeezing well so as to express all mucin into the' solvent.
I have given this remedy a thorough trial during the last two years and feel convinced that' it is a valuable addition to our resources. It is not a panacea. It is not a specific but its sponsor claims that it does more than anything else yet tried to relieve the discomfort of mild atrophic states in the mucosa of the upper air tract and to mitigate the distress and suffering of the more severe ones. As to, its employment in softening crusts a generous application of the solution on a cotton swab is preferable to the spray. Right here I would like to re-iterate the caution expressed in Hajek's excellent book on sinus disease against the wholesale flushing of the nares when cases which seem to be ordinary atrophic rhinitis first come under observation, and when we are endeavoring to make an accurate diagnosis. If the crusts are carefully removed by cotton and if we find fluid pus under them, the presumption is that the crusts represent dried pus and by careful attention we may be able to detect the direction from which this comes and so be able to locate a focal lesion as the fundamental cause of the malady.
Mr. Low objects to the use of liquid grease in any form for softening and moistening purposes in the nose and utters a note of warning against the "oiling of the nose" which has bec.orne in recent years such a common procedure. Thereby we clog and paint over, he claims, the remaining half-atrop hied mucus glands. If actual pus is present, it may be removed by a sodium sulphate spray which is one of the best solvents of albuminous material at our disposal.
No attempt is here made to discuss the pathology of what we call atrophic rhinitis. When a recent text-book written on distinctively co~servative lines enumerates no less than eight different theories of causation each supported by men to whose ideas we are accustomed to give heed, it is very evident that the question is still unsolved. Probably no one theory will ever be found which will account for all cases. But however much we may differ in our estimates of etiologic factors we are doubtless all agreed that the immediate therapeutic problem is a two-fold one. First, we should keep the nose clean and second, we should stimulate the action of whatever glandular tissue remains. The great variation in the latter factor is what renders the prognosis as to ultimate cure so uncertain. My first experience with a stimulant was with thymol in glycerine and alcohol. Later I used ichthyol. I cannot assert from my own observation that mucin has done better than these but I feel convinced that it has been of just as great value and in some instances patients who have been on ichthyol and have seemed to "hang fire" in their progress have forged ahead again when placed on the mucin. This is, of course, a very common experience with all class·es of remedies.
Mr. Low's English colleagues are somewhat divided, as far as can be judged by reading the discussions on his various papers, as to the utility of mucin.
Some claim that other remedies give just as good results. He is by no means unmindful of the· usual regulations to be given to this class of patients being in this matter thoroughly orthodox. He advises them among other things to avoid close and heated rooms and to avoid sitting too near the fire and observes that "it is singular how fond they are of doing just these things." \Vhere possible, he counsels a good brisk walk in the cold morning air with deep inhalations. The domestic practice of indefinite salt-water douching, he strongly and rightly deprecates. Sometimes the solution of one soloid to an ounce of water is a little too strong and requires dilution. When the syringe is used, the head should be over-extended, being thrown as far back as possible, the left hand being used to keep it up by pressure. Thereby is swallowing prevented and the' danger of throwing the liquid into the middle ear is avoided.
The general principles stated with reference to the use of mucin in the nose apply equally well to its use in the pharynx and larynx. With reference to the form.er and the nasogharynx, an additional word is called for. It is well recognized to-day that the pharynx is physiologically allied with the digestive rather than with the respiratory apparatus and that it has a close relation to the maladies of the former. Mr. Low notes that the secretion of mucus in the nose and nasopharynx is far in excess of the amount required for lubrication and the function of maintaining moisture in these spaces in virtue of its hygroscopic properties. He declares that this over-abundant. mucus is swallowed, is meant to be swallowed and that it protects and lubricates the esophagus and stomach. He also notes that many patients with dry noses and throats suffer from indigestion and constipation. Many of them have the red, dry tongue indicative of deficient protective coating in .the stomach. To these patients he gives the tabloids, one before and after meals, finding that they help supply the deficiency of natural mucus coating, and act as a laxative, thereby proving superior to bismuth preparations which protect but are apt to retard bowel action. The supply of the remedy at my disposal has not been sufficient to enable me to do this except in one or two instances and I am not able to express any opinion on this phase of the matter. The point is well-taken however that in order to treat certain types of nasa-pharyngitis intelligently we must not fail to take into account the condition of the stomach and bowels.
Finally in the series of papers to which such frequent reference has been made and from which quotations have been freely used, is one entitled "Mucin and Malignancy."
The author notes that "the essential lesion in malignancy is the penetration of cells into surrounding tissues but whether this new departure on the part of the cells is the result of a cellular change or of some alteration in the intercellular resisting substance is not yet clear.
The probability is that there is a certain degree of both. In old age the intercellular material undergoes a wasting change and as a result ot this, its resisting power against the ingrowth of epithelial cells is lessened and thus the onset of carcinoma is favored, particularly as the overlying ,epithelium remains much longer active, and thus there is an influence inducing the cells to penetrate inwards among the tissues." A series of fifteen cases of malignant disease is analyzed and in each case a deficiency of mucus, a "hypomyxia" to use the author's term is noted. He instances several cases in which the internal and local use of mucin and nothing else partly relieved the annoying symptoms and one case or two cases in which a distinct retrogression of the malignant process took place. He suggests that in patients already operated on the mucin might be used to prevent the recurrence of the malignant process.
